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5.0 Project/ Task Description

A water quality study is often undertaken because there is a regul atory

or program deci sion to be nade, and new environnental data are required
for the decision. "Regulatory and program deci sions" are decisions to
take an action, such as to

- determ ne whether a regul ation i s needed

- devel op or revise a standard or regul ati on

- i ssue or revise a pernit

- find a permttee in or out of conpliance

- t ake enforcenent action

- study a probl emfurther

- determne programpolicy, d irection, or priorities
- i npl enent a corrective action program

In the past, enphasis in the design and i npl enentation of a water

qual ity study has been on the field collection of water and wast ewat er
sanpl es and the anal ysis of those sanples, in the field and in the

| aboratory, for water quality variables. This enphasis, through
rigorous quality assurance and quality control procedures, has ensured
that the data collected is the "best data possible." Hstorically,
little enphasis has been nmade on planning a study to ensure that the
data collected will provide adequate information for naking a deci si on

A water quality nonitoring program shoul d be designed to provide

i nfornmati on about water quality conditions over time and space and in
relation to nanagenent goal s concerning water quality. Generally, the
pl anning of a data collection effort needs to be enphasized,
particularly the following activities: defining nonitoring goals and
water quality; identifying statistical methodol ogies to be used and
statistical conclusions to be drawn; reviewi ng and anal yzi ng historica
data; and determ ni ng where, what, and how frequently to sanpl e.

Moni tori ng programs which neglect precollection planning are often "data
rich, infornmation poor." Conclusions regarding water quality may not
sati sfy managenent goal s and i nfornati on expectati ons.

An approach to nonitoring systemdesign has been devel oped by Robert

Vard at Colorado State University ( Water Quality Monitoring as an
Information System , presented to U S EPA' s National Synposiumon \Water
Qual ity Assessnent, June 1-3, 1998, Annapolis, Maryland). This

approach, outlined bel ow, focuses on the need to docurment why the
nmonitoring is being undertaken, what statistics are to be enployed in
data anal ysis, and the need for consistency in all parts of the

noni toring systemover tine.

Thi s approach is:

STEP 1 Define I nformati on Expectations
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STEP 2

STEP 4

STEP 5
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det er m ne nmanagenent and correspondi ng nonitoring
goal s
define water quality for nonitoring systemdesign
pur poses

identify statistical nethodol ogy to be used by
noni toring system

state statistical conclusions to be drawn from
data and di scuss how t hese conclusions relate to
nmanagenent goal s

descri be nmeans of reporting concl usi ons

Confirm Statistical Design Oiteria

statistically characterize water quality
popul ation to be sanpl ed
- plot concentration and flow vs. tine
- nornmality testing
- vari ance honogeneity testing
- i ndependence testing
state that assunptions of chosen statistical
net hodol ogy are net

Desi gn Moni tori ng Networ k

where to sanpl e (from nanagenent/nmonitoring goal s)
what to neasure (fromwater quality definition and
nanagenent / moni t ori ng goal s)

how frequently to sanpl e (fromneeds of selected
statistical methodol ogi es)

Devel op perating Pl ans and Procedures

sanpl i ng routes, equi pnent and enpl oyee training
field sanpling and anal ysi s procedures

sanpl e preservation and transportation

| aboratory anal ysis and quality control procedures
data verification protocol s

data storage and retrieval hardware and software
data anal ysis software for chosen statistica

net hodol ogy

Devel op Informati on Reporting Procedures

type, format and frequency of reporting
distribution of reports

automati on of reporting

eval uation of information relative to expectations
defined in Step 1
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